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The image processor (30) receives multigrade image data (200) as 
well as image classification information (210) as input from an 
external source. The received image data is fed as input to a threshold 
value setting part (32) and to an error correction part (34) . Error 
diffusion technique or average error minimum method is employed by this 
correction part consisting of a data correction part (38). The 
multigrade image data has its data components corresponding to each 
pixel of image, existing either at first or second gradation levels 
where first level is less than second level. 

Based on gradation value of data corresponding to each pixel, 
digitization threshold value is set in the digitization threshold 
setting unit. Based on the set threshold, digitization of input data is 
carried out in a digitizer (36) . This threshold value is set to lie 
within predefined limits. 

ADVANTAGE - Improves image processing speed. Realizes edge 
enhancement effect. Reproduces thin line of intermediate gradation 
reliably. Prevents reduction in clarity. Enables tailing effect to be 
inhibited. Simplifies composition. 
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ofe«Ktt. aBM^o^PtKiaisax-^datad.Dic coo6 6] 2 fitftSB 3 6 A^snsasiiiasp 

^DT2MjbH«tthrld(iJ)*^b-r^!J$ffi&»5g-r5 [i, J ] ©SlEBlSfx-^data c ( 1 , J ) £. Mtt 

^T&O. ll«a»JIC^i;TS*'5®* ! atin thrld (I, j) tit&h-czmfcv. -e©2^blS«r 

■SipC^oT^-S. ^-0^«:W^SftBJ««{Cff5. esu!t(l, J ) £ 2 »Wa«5*— ^ 2 3 0 LVXtiiiJ 

[0 0 6 5] SS#liES?34tt, ttBH^P [i, j] f-5. Tfc:btS. JiiEB*^-**, #©«}; 5 K 2 fiHt 

o&v&mm&^-inm (i, j) ra22B3i©2® LTta^-r*. 
ft(c.fcoT^u;s2^t;^fcs^^a;ms^^ if [00 6 7] 

TttiEU JilEBSSSx-^data c (I, J) tbT2<l* 

datac(ij) ^thrld(i.j) fc£fcf, result(i.j) =255 

data c(i,j) <thrld(i.j) UZtf. result(ij) =0 - (2) 

S5^MiEe53 4tt, x-^»IES?3 8, K^i£mffl4 

0, i£«^^fBfiS54 2&^T«^Sns. [0 0 6 9] ^UT. HHi£«:SB4 Ott, *"T, 2teft 

[0 0 6 8] &«^f2te8S4 2tt. MB&©£Bi$N* ^result (1, j) tSIIE^-^data c (I. j ) £ 
©i£«8Sg«£<Itotal err (n, m) fcSEteUT^* fc«J;D, 2Mfl:^err 

err(i,j)=data c(i,j)-result(i,j) - (3) 

©«fc5fcLT3fc«>.5. X\Z*<D 2 {SftSSMer r (i, *8 (a) ©«fc 5fcg*3l#mS*v r- U ^XSfflV^tT 
j) £ja#©*2<i<ffcB5&P [m, n] (P [i, J+ a? 5. 0 8©**tft «^©-&lf «» 1 6 

i3 , p [l + i. j] ^a-ELT&ftt*. ©-?. ft§i?iiT0 2iift^i:> ftmnt&vmm&w 

m\z\t. a;«^nf3<gs84 o^iaebTv^^iassift© trisu&s^^ufea, 1 6-csj-d&ms, ecf© 

ffi«te3»B#fltotal err (n, m) aBB$P .fcSKtotal err (m, n) iCjnJTT*. 
[1, j] *>S©#8m3l#£i0gL-O><. 0* [0 0 7 01 

total err(i ,j+l)=total err(i . j+l)4«rr(i, j)*3/16 

total err(i J+2)=total err(i J+2)4trr(i, j) /16 

total err(i+l,j-2)=total err(i+l, j-2)-H:rr(i, j) /16 
total err(i+l ( j-l)=total err(i+l, j-l)+«rr(i. j)*2/16 

total err(i+l,j )=total err(i+l,j )+err(i, j)*3/16 

total err(i+l,j+l)=total err(l+l, j+l)4err(i, j)*2A6 

total err(i+l,j+2)=total errO+1, j+2)+err(i, ]) /16 

total err(i+2,j-l)=total err(i+2, j-l)+err(l, j) /16 

total err(i+2,j )=total err(i+2J )4err(i,j) A6 

total err(l+2,j+l)=total err(i+2, j+l)-K:rr(i, j) /16 — (4) 

W±©XSlC«fc0aB®*P [1, j] <D2mfclZ»o * [1, J] ©^BSIWax-^data <I, j) 

®m;m\mt>z. nst, -tcaiMSip [i. n \ztt&vtz.&m.®& 

[0 0 7 1] &±0XU*. 2M^aS3 6*^2filft«S tt^ffitotal err (1. j ) £&fttS?3Siai6B?4 2#> 

m&mijisnzmzmoMVTn^. fcfc, mmmmm £>&*tau z\n*vcR\z&~j&m.mmm<n£ffimmm 

©S^ThU^X©WtUT«Cin«^Cfe, &BK:j& 5r-^data (I. j) f'iUA.. »IEB&5r-*data c 

U, MX.KH8 (b) , 0 8 (c) &£&a©fc©£S 40 (1. J) 

ffl-T5eit*tT€5. [0 0 7 3] 

[0 0 7 2] -eUT> x-**§IE6&3 8t*> SBBSStPiir 

data c(i, j)=data(l,j)+total err(i.j) ••• (5) 

d©<k5teS4f££s ^ia3flCOViT«t))ibff5Ci: [0 0 7 5] *HJS^©H«5aa^g 3 0 ©|g 1 ©#» 

£B®©2<Ht£rr3. «U teSS^-^iSiS&^J&T^S© 2 ffl-fbS^©^ 

[0 0 74] (4) SI. S2©raS^©»« atifcUT^fc©*. &®H<tt»Jgffi3 2 £ffiV>fl?i8U 

^©«fc5tCL/T. B«$aSSB3 0tt. ArtStlSftB -5-n»C®HUTf8^bT^fc. ffias®«*&«ii5aa 

B$©£PgPIB«x-:? 2 0 0*. SSfiS«S*fflV^ ®«©&±D8ST©Fs/ h^©a®^. 

«PWSS^flIIB^:0PgSSfil*J«fc^2 5 5HHM<Z>»*& ifcl;m«J^8;mfco&f£©J13l£^©raiS£#rai/ 

^*2PtSSlS«7 i -^2 3 OtC^ffi^-r*. 50 &£ilt<&*. 
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- 13 

[0 0 7 6] £HF, *5£9jOW&&mmm\z£iT. S9 

(mwznmm) (DMimm&ztvbmmz^ 
m»mm&w 3 0 k*v»t. *tiiH&gg£tf 3 2#gst 

■T-5 2Mfl:Hfflthrld£Kilfill 2 8 (0-2 5 5©* 

%&-femmm-v$> *> £ s teHiiicD^-^ § a* 

*lt. gJfBsa; (5) TJStiSftx-^fcJnASn^ 
#flS««err (i, j ) ©¥:9«J&»£-5fc*j5»Sl|/*T 

[0 0 7 8] ft#«rfctt. H7»C^m««ai©H««ia 
£«*&«£HfflRj£ffl3 2*ttD|»#, 2M-fbHfflth 
rld^pgPMl 2 8fcKBEBjeb/t. -tbT, 09CjR 
mm»*MXiAG 0 OW3RX4 0 0I$T« 
9. ^OBWttT»*J;3^:J|[H#i 8 0 

*©£±IRSa«jiSCa:bT2*.|fc»ai/&. -tU 

02 0 o»£x 1 0 OMtoDMfci 9 ofcr>v»T. 

(5) •X?SH«5 i -^KaiAStl^2fflftSSIerr 
(i, j) ©¥*%ffi*. ¥*t2ttftKlt&l,T*©fc. 
&«U 2 8l;^i@gT«&<, #£©8iB!l 

®/-f Xte, KH«5*-^*t*fi«|©«t3fcri>tra.-^ 
WfC^U-5©<&g§<"fcs6tC#tnL.fct>©T*^. 

[0079] 01 ojc«, em©***, mm&o&m 

©T*S. E ©*■»!*# &W6*»fc.k 3 fc, MMftl 
8 0tt, *©PSHflt*tl~4 t^5ffias©t>©-?>. 
W«t**2 5 1~2 5 4£V>3iS«a?©fc©Tf4, *©¥ 
32«4ttKg«toicft:S£!:2*. *62tfiTe 1 0 0 fc >b 
£t~*J:3ft*€ffc«£&r>TV>.&E t ^ 

2ffl<t«stt, «#ttiifc*^*ss©js«. #aa© 
«fMifc«af *t©T**. zmtm 

ft^«tt*ffiA&&«n?¥J52ffifcgggdt 

o-eti&<. E©£5fc*8ft«©;*;£fcfflfcst5£v>5 
[0080] c<omi oizmtmmr-ffr*,. mmv 

&»l*«fc^S2©iaiHj«©^U-5^*-XA*, #© 

[0 0 8 1] (DJHHUl 8 0©&mttft*> 1~84>. 2 
4 7~2 54t^3<fc5fc0*fctt2 5 5j5B2©m££ 
£4§£-fcfi. 2fiftKffl^l 2 8©±3lcH3£r 
H y ^^SUTJgJ&SnsSfMfcJBfcg^JlK STIC 

a. ¥^2«<bss©ffi^fi^t 8 oa±fcar*a:3^ i 



(8 > #^8-3 0 7 6 6 9 

#«©^sa*jftsn*^s*t**. mz> mmm* 

1-4-^2 5 1-2 5 4 0t©IHSr-i'l 80T 

•eic. 1 0 0K±©#«©ssats«sn*^s*ti6 
5. c©^3is«is«. ^mmmm.?-*? 2 0 o©$sg 
M*i2®fi:8iar®rafe^oi5<t^2 5 5ia&tt<i3£* 

[0 0 8 2] @^©#H^K 

®«^-^©as^oMie©M©^-&, -enso 

«©fltfc*r***efctt. a>fcD©#888IB]a«&H ( !:ft 
5. ®«x-3'©»a*t2 5 5#jS©ffl©«S-K 

*>. *©2«fc*aiatit«'«IUT. 80~100|t( 

*©ttfc*r* *T?icf4, n*ic#ft 0 ©#«»k^ 

2 fflftSSfflT* -5 045^1X2 5 5 
•5. 

[0 0 8 3] <3>Sg 1 ©ISJj® 

^ R«*t*«*nr, 3t*«ffiT©saaiica-r-5*'c© 

K^©fcs6c#.»©^M#aa*^st$n. l*> 
*>, ^5tsn«Kgss[afc^-r«*T»c^*)©» 

aSB Wd^Bteft* i, F y h&tti<amM&?6£-$-5 E 
ifcfc*. CMt, SfSl©ffiJg©MB<!:&.5. 
[0 0 8 4] ®Jg2©ra®^ 

h^©S:©C^S©^S«a*t^BtC*5t, 

[0 0 8 5] K±> ®~©T3*^c«t 3 fc, Hft?-^ 
* 1 2<i^«Sfi-e*S045«t^2 5 5#ia©fflSt^S 

rsi!S©#«j i^tcs. r© rtui©««u 
85iB^l*«kCKB2©rajS^©^*®EaT?*S. 
[0 0 8 6] **Ji«fS©iii«58Si^afc45ViT, 
«R)g«J3 2ra, d© r^M©#«j tVi3«*ME3S 

»«u ttiBBi*<kat^2©raia'Ss*Me9ic«ft-r 

« ©^ffcJ4, 2Mfi:M«£*/h$<, iSa^©«fCttHfflS 

Atr<-r-5«fc3ic^^-a:T, acHa^-^ 2 0 0 ©a 

[0 0 8 7] CCT, r{£SS««{T©BgM$K^tC/jN 
$<Ufc?3-r5t, 2 5 5 (JHFyh) IC2Mft;$n-5 
H**<iiAT, »«*t^«IB»t±#UTL.*3©trf4*V> 

KHi4»£fTt)^V»-®©7 ; ^ifafc«iViTf4fa5«l©^ 
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(9) 



8-307669 



15 

tt£l 2 8\Z&%.LT2m{£Vtc®'£t> 6 4^19 2 

csjtUT2©fl:ufc^-&t-c. miimmrnhhn^ 
fce>fc^©-c&s. zn\t, &mmmm-v\t2mit$m 

« 0 2 ffi-ffcS nTV>&0*3&* 2 5 5 K 2 fcffcS frlS^ 
«*»4CTt>. ^©®«ICtt£9i&&#fii©*tr&ft©2 

[0 0 8 81 011 tctt, #5y£W;:<fc5 rg*st©g 

8U ©*«»*«»5«*nTV»*. T&fc^, 011(1 

*mmm<Dmmmmm.im3 2*m»tz&s\z, 010 
tmmz vTffl^rzw-m 2 mft&m*z<r>&5\ztt.zfr 

ZWZMZLfzbO-C. 01 OCSt&HWl 2 80 

&<d®&\zisqxt. *mfam<D&3: (i) \z&vzko 

2. 4, 8, ootbfc^O^dtT'Dy bLX 



16 



10 



20 



K=oocDi§£\ thrld=datai:7S:^. &£b01 
1 ©*§-&*>, 0 1 0 <D®&m&> &5£ (1) 

data<l 2 8©i£tCte data^thrld^ (12 8+data) /2 
data>l 2 8 ©££»;:« (12 8+data) /2 ^thrld^data 

) 

©®BKfc*J:'5i»rr*;r£:t;:<fcO, ¥$2«fcglg 
©«**«* 5 0 «Tfc»»* - £**T£> » 2 ©P^ffi^ 

[0091] mmniomm&<o TYyha&m 
nj ©•»»s»ffi-r^*» , bffofc. £©*#©*£#. 

^n-5di:^«IS$nfc. fcfc'U «ffE&5£ (1) (OK 
S^c€<L-r€f5t, ¥^2ffiik^*iOSjl8^T. 

tfi±CTff$ils\,mmztfD?t. dataM#. 1, 2^2 
5 3. 2 5 4t^ftH-y h^©iin©S ; &^Vi5 i 
-*fg«©HSi&£g«bfc±®lWej^;i, K=8 
~2 4i@a©ttH»t#»K^T, K= 1 6»&&T& 
ofc. 40 
[0 0 9 2] 0 1 2 Ktt, mHM^i>m\Z 0 \Zfi 

* 2 fi{bBfl®*ifiHAT?^snrv^. r.©fi&A© 2 

itfcHttra, 01 1 SSI;: LT*tRa«#fc<fc -Soffit 
LT#«>&'fe©-e<&-5>. 

[0 0 9 3] ^^©B^S£@©^«MIS^SE3 

2*, 01 2<D&mA\z$t<oxmwm ; r—?fr*>2fa{t 
Hfitsfli^-r-5J:3»csi^-rn«, wf3m2©Bga^© 

rj§3l#j ©J8#te**Ofcfc*&&©&&Wte&£8l5a< 
g&SlTfr*. 01 2IC«> #-*T. »5S (1) © 



♦wmfc, s^t?^9xv'f^-x6©ii>a©9>yA/'r 

[0 0 8 9] 01 liD. K = 2, ffc^. thrld= 
(data+ 1 2 8) /2itM«. 2 fiUfcKStfg* 
TffcSOKTi^aTfcfct^U glit©&8tfi£*£ 
<M^£i*-5$:3iai&*©a*b#>S. K=4i 
•T^t, ±<*:«^^2<ljk^*l0lCjg^ K=8 
L?Z>£. m&T-5>G>&8Lifil. 2-^2 5 3. 2 5 4 
tV^ofcO J ?>2 5 5fc8»TffiV>»1Htt©#&Tt>, ¥ 

^ 2 mimmimi 01;^. 

[0 0 9 0] #t£, *$tt^©IStt&33&it3 0^5tH 

*sn^> 2pg^H«5 ; -^ 2 3 mmzjv > 

^Sffl^THlH^ffV^ f»j£Ut3S2©fkm&© r^5| 

ffi*K©i^*> y-m 2 mitmmomttm* 5 0 sine* 

SASCttc.fcD, S2©pg^© rj§g|£j ©&®£ 

E&5£ (1) ©K©ffi^K=2~oo©$5HtCffi^-r*J: 
il£<fcth TftfoS. HfithrldSia^x-^data©^ 



(6 



8W«fC^tfc«-&K, ¥*J2teft8Sg£>E*&lWfco 

[0 0 9 4] ffi. 012T?B. mwmy*-9 2 0 0#0 
$&tt2 5 5 ©S^©«3SH<B* 1 2 8 iUfc**. 5r- 

*f§mmt2m{k&%im&mv^m&o®M\t, t*©* 

**MttK£tt3 2Tt>, x-^fit^0*fctt2 5 5© 
H«St*©<J;5tcS€bTfe«J:V^ 
[0 0 9 5] (5) ^3©Rgg|©^ 
*^^©m 2 ©<&fa«. ^SgRSM^^SB 3 2 i)V®<m 

mzfsvTmttzwm&miRv. ^-ntctD, Tirana 

©i 5 tas^©#V^H»lc:^L-Tt*BB«{*W(rH^$ 

[0 0 9 6] HJ^, mzm^TcZolZ. Ilffl«© 
H<y h^©jgM©5JcS©^^. 2 filfl;SII*» 0 
*®AT«F^*ta«L/fc ria*tIE1K8gJ ^*©S5**J: 

K=i 6SS©jfi<HS;*^v»fc*-&fcgA©*SS 2 

[0 0 9 7] SSIC, K=co£Tii^-ri, x-^^-ft 
ffl©Xy5?*i*^»3!SISSn2>«Smt^5*t. Cin^iffl 

<fc 5 KEPB«-r*t§-&K:rau KSoo*fc»+^€ 
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(10) 



#§8¥8-3 0 7 6 6 9 



18 



17 

[0 0 9 8] #*J£0!J©&iiHtef8£&3 2 

«> a®asijifS2 i o\z£v jj-zzftzmmrnvmi 
ffis^#oc&s2ffi<b«<g£gs?u mmmi 

6 ©«k "5 fc v»rnoB»awfc»^T'bs* tcasfc 2 
co 0 9 9] ft, B«anm«2 1 oti/T, ®fs<oa 

®\z. m®ftv&&mi4imzm&m}x\tx.yi;®m<D 
&-&^&3.-*fa>mfe°vgz>£5izuT>b&\,\ mz. 
■«*5«f£S3 OrtfC. ^pgpiia«7*-^ 200 tc«^ 

»JM^{CS^^S^Wffl^g83 2*tjg^L;fcK£j§iR 

[0 10 0] Sfc, H12t^-r«fcp(c, K*<2-8- 

€T*»Afc&D, &*©K=oo-cthrld=datai:&.5at, 30 
£©thrld=data£j&SATSK«#£&lcL&M;Ui# 
&&Effl£5fc2«fcHMfcfflJtLT*5(AT, i-1f© 

coioi] *&, Jioj;'5tc2MftW(a*is^-r5c 

[0 10 2] £©J:5K, sfcOMHckntf. *HHNI 
2 0 0 SSSHSSfiiS««V>T» f MW^Pllg 

*2»w®«7 i -^2 3 ot«aiai*r*itt>fc. 

0 Sdata(i.j) <128-Ll;i£ff thrldO, j)=data(l, JHLl 
128-LlSdata(i,j) ^1284i2&5«thrld(i, j)=128 
128+L2<data(i,j) ^255 &6«thrld(i, j)=dala(i, j)-L2 
CCfcfe^T. LI. L2 «0~6 4©5IMifcm?,fcV> ©SSH*q*<frD. iB4£t:at6±3lCft*. L 

LI, L2*/h$V»«fcRjrr*a. MHE 50 lOlll] **ttfl<!>«dl*. dataffi*tl 2 8j»g© 



*©2Mft3&3Sfc^t-S2ffi{tH<i£> &mm&T- 

?2o ovmrnmizm-iz. tum^ (6) ®«sh»ci8 

^■r^i tlCtO, l!trgJgl:fe < ktfSS2©f$jgj6£, m 

nmt\zx&zmftmtsiL\zm*mzm»iTz c tat-e 

[0 10 3] Lfrfc, *HJSWIC«tn«. SiC (1) © 

a 1 2 ©&&!§!©&#) omfe*m& 

SSaSfcHa.— tf©J§^lcj;0^^ili:»ci0, j9rg 
©&&£*>:?;£ 2 Mfctfj#®g(£|§3 4$ 

[0104] fc*5, 011, EJ 1 2 fC^L-fcfcflEx-;? 

«, 08 (a) \z7Rvtcmm&mm&-?hv?xzm\> 
femmztegoskteircmmtimzn 

[0105] 013IJ, **5£09©iaS#l3!gfi 30S 
fflU, *»^iWtiEtt«fc2«fl:H«*»eLT, muz 
TjkVfzmWSL 1 0 0 £ 2MfcL£*§-&©SJJ?(10J£7R1"-0 

S8t*£l 2 0*»S©fi5lfrfcJ;*iS«6l 3 0©tf*S5© 
«*«©BWj«^. Mil 3 0, 1 5 0©^©^®^ 

a** %&\zMmhT^z><?>ifit>frz>. 

[0 l 0 6] ^©<t3K. *^W{c«fenfi. JBi, Jg 

2. m3<omm.^mmm\zmk-cm^z\ti)mm^ti 

U<. JB1, ^2, ^3©Ra^<£^-c#-5C«i:t)ffll 
[0 10 7] (6) &j®ra®^g?©ffi©S&5g0ii 
(1) fCS^2ffi-fbH«©S3£SfroTV^. 

«ntifc(s^-r, &mzfeCTmv>^m&m\,*2m{t%i 

fit©S^$ff 5 <fc 5 \Z LTt>i ti. 
[0108] 014 £®IHteKj£a&3 2 (t<toT 
2 M-ftWflltlirld©te©l^iSW*^$nT^ 

[0 1 0 9] *HJfeM<0«aH«|R«ffi3 2tt. aBH 
tS©^|!glBia«x-^ 2 0 0 £ LTA^StlSx-^da 
ta [1. j] ^SCtC^-r.t^ltLTSgfil^ 

[0 110] 



(7) 
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(11) 



4f0§¥8-3 0 7 6 6 9 



19 



20 



B^fctt. (6) ~CmV1t 
data<128 ©^fc«data^thrld^(128^ata)/2 
data>128 ®^tctt(128+data)/2^thrld^data 

tt, data^0*?t«2 5 5jg>a©B (0*5,fctf2 5 5tt 

©«£•?<&*>. Lfca*oT. ^-^bbt? 

3&5£ (6) amfcSn.5&gte&<> data#0*fctt2 

s 5ffis©B©«-8-k:j&5£ (6) *wc$nn«*vn 

[0112] lfe*«ot, 2BfcHffl£, jfflge&it i0 
(7) lZ7jk?±-Z>\Z®&-rz>Z\t\Z&?T>b. m&m 
1, B2$5±r/Sg3©BBj£«BifeU g&JESB 1 

[0 1 1 3] 01 5l£«. gBBBta:)£8B3 2fcJ;*2 
BffcH{lthrld©£ £>lCgij©^m^£nT^-5. 
to 1 1 4] *&ttfl©BSBBB&B3 2TI1 KB 

200 ©pgBBic&i;, 2<iftHfi^i^«r 
uOipciTt). wsmm 

2<ift;H«*#5j:t*«T?€2.. » s <omB^««nirr 20 
«fc»»BjEtt»KT*B&fctt, «*.«. -abb? 

jSUfc«fc 5 tCthrld=dateiCiS-^< £5 tCg:P§&£it-*> 
«ttt:t>. 

[0 115] *&. 01 6ttt, BBWBi83gBS3 2© 

K&B3 2HU e&&B#©*tC. *»B©BBfcT* 
BB«Bfc»ffr&«B<J:5te»B;SnTV»*. -TTSt? 
BBx-* 2 0 0©HBrt«»BBB«BK:»*«£ 

kb. 2 mtf&mt 128 te'HSsn. w&^-z 2 0 

o^a*B«B©Oififfl©Bic*-3&Biz. SBWii 50 
*sjia»s: (6) s«us-r*±5fc«Ber*j:3*j«* 

[0 116] h<E>»»*«E>;fc*V>yU>j' 
TU*5&». BBBflrctt. 3Bl©ffiB^*<fcit>£ 

mrcBfetiftt*. ■?■©&©, ssi©raB&a*B:a%-*» 

fVMfiBBB©**. *»WlCJ:0BBUfc'5t i r«'b 
©T*S. 

[0117] a*. bbb£Bb©bbic«i;. cnt 
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